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Demonstrations:

Bowling Ball of Death:

Drop a bowling ball on a string and it swings back
to the same point, no higher.

Drop vs Swing

You drop a ball from the same height as you
swing a ball.

Which ball is moving faster?

Prediction: a) swing b) drop ¢) same d) explodes

Answer: same
What's the deal?

Gravitational energy is transformed into kinetic
energy for both paths.

If no energy is lost (resistive forces) the energy of
motion - kinetic energy - is the same for both
objects.

Gravitational energy, Eg.

How do we quantify energy?
Use Work = change in energy = Fd

Wy = AEq = Fqd = mgd = mg AH

If m and g are constant g is the gravitational field
strength = 9.80 N/kg near Earth



Eg — mgh

Eg. You have a 500 g mass 1.5 m above the
ground. What is the gravitational energy?
Eq = mgh

= 0.50 kg 9.80N/kg 1.5m =
0.5x9.8x1.5=7.35 =7.4]

;

Kinetic Energy, Ex
Energy of motion.

Changes in motion are the result of the net
fOrce, Fnet.

Fret = ma
Whet = AEK
Fretd = AEk
mad = AEx

If a is uniform, v =v;? + 2ad

@ e -ve) )

mad = AEx
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Energy (chapter 11)

Demos:

Balloon of Death

Bowling Ball of Death

Drop vs Swing

A ball is dropped and the speed is measured at the
bottom of the drop.

Another identical ball is swung from the same
height.

How does the speed of the swung ball relate to the
speed of the falling ball?

Prediction: a) faster b) slower c) same d) depends
Reasoning:

Result: The two balls were moving at the same
speed regardless of the path - straight down or
swing.

What's the deal?
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Reason: both balls start with the same Initial
gravitational potential energy and kinetic
energy(energy of motion).

If energy Is conserved for both, the lost
gravitational energy is transformed into kinetic
energy independent of the path.

Derive expressions for gravitational potential
energy, Eq, and kinetic energy, Ex from

Work = change in energy = Fd

Eq
Wg :AEg: ng — Fg Ah = mgAh

LEg = mgh (}’{

Kinetic Energy, Ex
Energy of motion.
Work done by the net force = change in kinetic

energy
Whet=AEk = Fnetd = m@é
Recall from kinemetics: a,d,vs, Vi

Vf2: 2 4
ad-ilz (Vi2-vi?) >

AEx=m 1/2 (Vi?-vi?) = 1/2 mv¢ - 1/2mvi?




Ekf Eki

Exk=1/2 mv;f %

Eg. A 0.10 kg mass is dropped from a height of
0.70m. Determine:

a) Initial gravitational energy of the mass

b) The speed of the mass Iif it falls straight down

c) The speed of the mass if it falls through an arc of
1.2m of distance to the same bottom point.

d) If the speed at the bottom is only 2.0m/s, how

much energy is lost? Where did it go?
P221-224 Q1-8



